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O-RING MEASURING CONE

DIGITAL CALIPERS

Part Number:  O-Ring Cone-Inch

Handy cone provides o-ring dash
numbers instantly. Measures 184
of the most widely used sizes
in 5 standard widths, 1/4” ID to
5-5/8” ID. Made of high density
polyurethane, the cone stands

Part
Number

HH-Caliper-6-P
HH-Caliper-12-P

A high quality instrument, able
to measure up to 150mm or
6”. A push of a button changes
from inches to metric. A clear
LCD display shows a reading
with a resolution of 0.0005”

17-1/2” high.
(0.01mm) that is accurate to
+0.03mm). These calipers
come in a sturdy, padded plas-
tic case with instructions and a
spare battery.
PI TAPES O-RING GAUGE
Part Part Number: OR- GAUGE
Number Size
Pl-212 o7 _ 197 Slide gauge for measuring standard cross-section o-rings with

This handy tool allows for quick
accurate measuring of the out-
side diameters (OD) of vee pack-
ing, large U-Seals, Piston Rings,
and metal parts such as cylinder
stages, rams and rods. This tape
comes with certificate of calibra-
tion. Accurate to .001".

an inside diameter up to 13”.
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MEASURING TOOLS

POWER PUNCH MAXI SET

O-RING CHART

Part Number: Maxi Punch Set

PART NUMBER PUNCH RANGE

Punch Set 1/4, 5/16, 3/8, 7/16, 1/2,

16,5/8, 1/16, 3/4, 3/16, 7/8, 5/16, 1

This extremely high quality
punch set includes 13 punch-
es, power punch, centering
pin, punch pad and carrying
case. Durable cutting heads
cut washers and bolt holes
effortlessly. Guaranteed 100%
satisfaction.

Part Number: O-Ring Chart NN

Durable, Accurate, and Fast, these charts allow for easy
Standard O-ring size identification. No shop should be
without one!

e D e S i G S

O-RING
SIZE SELECTION CHART
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CUSTOM CYLINDER APPLICATION DATA FORM

Rod End Port

D EXTEND PORT RETF!ACT POI-QT Eﬂ? I /Cap End port
G \ f / L \\\
- o m= g e e g
E | l
[

J
! 5 STROKE o CLOSED . OPEN ! 6 Port Location
H M
BASE END ROD END BASE VIEW (N)
Cylinder application
Single - or Double-acting System operating pressure Normal Max.
Bore Is there a relief valve in system Setting
Rod diameter System flow in G.P.M Min. Max.
Head & gland design System operating temp. Normal Max.
Piston design Fluid type
Mounting conditions ___Vert.___Horz.___Incline angle Load holding requirements
Any side or eccentric loading possible Environmental condition
A : Total stroke
% B : Closed length | : Rod mount type or code
I: C : Open length J :Rod pin diameter
< D :Base mount type or code K : Rod mount width
E E :Base pin diameter L : Rod mount radius
m F :Base mount width M : Rod clevis gap (if applicable)
8 G :Base mount radius N : Base End Port Location
Z H :Base Clevis Gap (if applicable) e Rod End Port Location
- Special mounting (if applicable)
g Extend port size and type Extend port location
— Retract port size and type Retract port location
% Special features or comments
Eu) Requested by: Firm Current Quan.
- A.ddress . Future Quan.
City State Zip
Phone Fax
Contact

Phone (800) 777-5617 Fax (800) 759-6391

HEHGULES Hercules Sealing Products
1016 N. Belcher Rd
Clearwater, FL 33765




TELESCOPIC CYLINDER APPLICATION DATA FORM
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D

Base mount

Plunger mount

L_ N Stage support C/L
Center of trunnion to center of plunger pin
J gerpin__.J

Cylinder application

BB
R

— Q Bolt/ thread size

Single - or Double-acting

O.D. of body

O.D. largest moving stage

Number of moving stages

A Stroke g Closed ¢ Open
System operating pressure Normal Max.
Is there a relief valve in system Setting
System flow in G.P.M Min.  __ Max.
System operating temp. Normal Max.

Chrome or non-chrome stages
Mounting conditions

Any side or eccentric loading possible

: Total stroke

_ Vert.___Horz.__Incline angle Load holding requirements

Fluid type

Environmental condition

: Plunger pin to trunnion C/L (if applicable)

: Trunnion overall width

: Closed length
: Open length

: Trunnion lug diameters

: Base mount type or code

: Trunnion lug lengths

: Base pin diameter

: Plunger pin to stage support (if applicable)

: Base mount width

: Stage support width

: Plunger mount type or code

: Stage support thickness

I G m mo O & >»

: Plunger pin diameter

: Stage support bolt & thread size

: Plunger mount width

J O Vo Z2= X<

: Stage support bolt locations & C/L’s

Special mounting (if applicable)

Extend port size and type

Extend port location

Retract port size and type

Retract port location

Special features or comments

Requested by: Firm

Current Quan.

Address

Future Quan.

City

Phone

State Zip

Contact

Phone (800) 777-5617 Fax (800) 759-6391

HERCULES

SEALING PRODUGTS

Hercules Sealing Products
1016 N. Belcher Rd
Clearwater, FL 33765
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CYLINDER PUSH AND PULL FORCES

Square Head “High Pressure’” Cvlinders

Working Pressure of Hydraulic Fluid P.S.1.

BORE | AREA | ROD | SIZE 50 100 250 500 1000 1500 2000 3000 5000
PUSH = 88 177 443 885 1,770 2,655 3.540 5,310 8,850
1-1/2 PULL STD 5/8 73 146 365 730 1,460 2,190 2,920 4,380 7,300
PULL 2:1 1 49 98 245 490 980 1,470 1,960 2,940 4,900
PUSH — 157 314 785 1,570 3,140 4,710 6,280 9,420 15,700
2 PULL STD 1 118 236 590 1,180 2,360 3,540 4,720 7,080 11,800
PULL 2:1 1-3/8 83 166 415 830 1,660 2,490 3,320 4,980 8,300
PUSH = 246 491 1,228 2,455 4,910 7,265 9,820 14,730 24,550
2-1/2 PULL STD 1 206 412 1,030 2,060 4,120 6,180 8,240 12,360 20,600
PULL 2:1 1-3/4 125 250 625 1,250 2,500 3,750 5,000 7,500 12,500
PUSH — 415 830 2,075 4,150 8,300 12,450 16,600 24,900 41,500
3-1/2 PULL STD 1-3/8 341 681 1,703 3,405 6,810 10,215 13,620 20,430 34,050
PULL 2:1 2 258 515 1,288 2,575 5,150 7,725 10,300 15,450 25,750
PUSH = 628 1,257 3,143 6,285 12,570 18,855 25,140 37,710 62,850
4 PULL STD 1-3/4 508 1,016 2,540 5,080 10,160 15,240 20,320 30,480 50,800
PULL 2:1 2-1/2 383 766 1,916 3,830 7,660 11,490 15,320 22,980 38,300
PUSH — 982 1,964 4,910 9,820 19,640 29,460 39,280 58,920 98,200
5 PULL STD 2 825 1,649 4,123 8,245 16,490 24,735 32,980 49,470 82,450
PULL 2:1 3-1/2 500 1,001 2,503 5,005 10,010 15,015 20,020 30,030 50,050
PUSH = 1,413 2,827 7,068 14,135 28,270 42,405 56,540 84,810 | 141,350
6 PULL STD 2-1/2 1,168 2,336 5,840 11,680 23,360 35,040 46,720 70,080 | 116,800
PULL 2:1 4 786 1,571 3,928 7,855 15,710 23,565 31,420 47,130 78,550
PUSH — 1,924 3,849 9,623 19,245 38,490 57,735 76,980 | 115,470 | 192,450
7 PULL STD 3 1,571 3,142 7,855 15,710 31,420 47,130 62,840 94,260 | 157,100
PULL 2:1 942 1,885 4,713 9,425 18,850 28,275 37,700 56,550 94,250
PUSH = 2,514 5,027 12,568 25,135 50,270 75,405 | 100,540 | 150,810 | 251,350
8 PULL STD 3-1/2 2,032 4,064 10,160 20,320 40,640 60,960 81,280 | 121,920 | 203,200
PULL 2:1 5-1/2 1,326 2,651 6,628 13,255 26,510 39,765 53,020 79,530 | 132,550
PUSH — 3,927 7,854 19,635 39,270 78,540 | 117,810 | 157,080 | 235,620 | 392,700
10 PULL STD 4-1/2 3,132 6,264 15,660 31,320 62,640 93,960 | 125,280 | 187,920 | 313,200
PULL 2:1 7 2,003 4,006 10,015 20,030 40,060 60,090 80,120 | 120,180 | 200,300

This table is a ready reference of forces available from either end from various cylinder and rod sizes at a range of
pressures. For pressures intermediate between those shown, add force values from two or more pressures whose
sum equals the given operating pressure.
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HYDRAULIC CYLINDER SPEEDS

Inches / Minute

PISTON ROD FLOW - GPM
DIAMETER | DIAMETER 1 2 3 5 10 12 15 20 25 50 75
1 = 298 596 894 1490
12 392 784 1176 1960
— 130 260 392 654 1308
1-1/2 5/8 158 316 476 792 1584
1 235 470 706 1176 2352
= 73 146 221 368 736 883 1120
5 3/4 85 170 257 428 956 1025 1283
1 97 184 294 490 980 1175 1465
1-3/8 139 278 418 697 1394 1673 2090
— 47 94 141 235 470 565 675 940 1175
2.1/2 1 56 112 168 280 560 672 840 1120 1400
1-3/8 67 134 203 339 678 813 1015 1355 1695
1-3/4 92 184 277 463 926 1110 1385 1850 2310
— 32 64 98 163 326 392 490 653 817
3 1 36 72 110 184 368 440 551 735 920
1-1/2 43 86 131 218 436 523 655 872 1090
2 58 116 176 294 588 705 882 1175 1470
— 24 48 72 120 240 288 360 480 600 1200
3.1/ 1-1/4 27 54 82 137 274 330 411 548 685 1370
1-3/4 32 64 96 160 320 384 480 640 800 1600
2 35 70 107 178 356 428 534 712 890 1780
= 18 36 55 92 184 220 276 368 460 920 _I
1-1/4 20 40 61 102 204 244 306 408 510 1020 m
4 1-3/4 22 44 68 113 226 273 339 452 565 1130 O
2 24 48 73 122 244 294 366 488 610 1220 I
2-1/2 30 60 90 150 300 362 450 600 750 1500 Z
— 12 24 35 58 116 141 174 232 290 580 870 6
1-1/2 13 26 39 64 128 155 193 258 320 640 960 >
5 2 14 28 42 70 140 168 210 280 350 700 1050 -
2-1/2 16 32 47 78 156 188 235 315 390 780 1170
3 18 36 55 92 184 220 275 365 460 920 1380 E
3-1/2 22 44 66 111 222 266 333 444 555 1110 1665 -
= 8 16 24 41 82 98 123 162 202 404 606 O
1-3/4 9 18 27 45 90 107 135 180 225 450 675
6 2-1/2 10 20 30 50 100 118 150 200 250 500 750 m
3 11 22 33 54 108 130 165 206 270 540 810 g
3-1/2 12 24 37 62 124 148 185 245 310 620 930 >
4 15 30 44 73 146 176 220 295 365 730 1095 :l
— 4 8 14 23 46 55 69 92 115 230 345 O
3-1/2 5-1/2 11 17 28 56 68 85 115 140 280 420 z
8 4 6 12 18 30 60 73 90 122 150 300 450
5 7-1/2 15 22 38 76 90 114 150 185 375 555
5-1/2 8-1/2 17 26 43 86 104 129 172 215 430 645
= 3 6 9 15 30 35 44 60 73 146 220
4-1/2 3-1/12 7 11 18 36 44 55 75 92 184 275
10 5 4 8 12 20 40 47 60 80 100 200 300
5-1/2 4-1/2 9 13 21 42 50 63 84 105 210 315
7 5-1/2 11 17 29 58 69 87 115 145 290 435
This chart is based on the formula V= 231 x GPM

EFF. CYL. AREA (Sq. Inches)
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ELECTRIC MOTOR HORSEPOWER

Required to Drive a Hydraulic Pump

PUMP PRESSURE PSI
GPM 100 200 250 300 400 500 750 1000 1250 1500 2000
1/2 .04 .07 .09 .10 14 A7 .26 .34 .43 .52 .69
1 .07 14 A7 .21 .28 .34 52 .69 .86 1.03 1.37
11/2 10 .21 .26 .31 41 52 77 1.03 1.29 1.54 2.06
2 14 .28 .34 A1 155 .69 1.03 1.37 1.72 2.06 2.75
21/2 A7 .34 .43 .52 .69 .86 1.29 1.72 2.15 2.58 3.43
3 .21 A1 .52 .62 .83 1.03 1.54 2.06 2.57 3.09 412
31/2 .24 .48 .60 72 .96 1.20 1.80 2.40 3.00 3.60 4.81
4 .28 .55 .69 .82 1.10 1.37 2.06 2.75 3.43 412 5.49
5 .34 .69 .86 1.03 1.32 1.72 2.57 3.43 4.29 5.15 6.86
6 A1 .82 1.03 1.24 1.65 2.06 3.09 412 5.15 6.18 8.24
7 .48 .96 1.20 1.44 1.92 2.40 3.60 4.81 6.01 7.21 9.61
8 155 1.10 1.37 1.65 2.20 2.75 412 5.49 6.86 8.24 11.0
9 .62 1.24 1.55 1.85 2.47 3.09 4.63 6.18 7.72 9.27 12.4
10 .69 1.37 1.62 2.06 2.75 3.43 5.15 6.86 8.58 10.3 13.8
11 .76 1.51 1.89 2.27 3.02 3.78 5.66 7.55 9.44 11.3 15.1
12 .83 1.65 2.06 2.47 3.30 412 6.18 8.24 10.3 12.4 16.5
13 .89 1.79 2.23 2.68 3.57 4.46 6.69 8.92 11.2 13.4 17.8
14 .96 1.92 2.40 2.88 3.84 4.81 7.21 9.61 12.0 14.4 19.2
15 1.03 2.06 2.57 3.09 4.12 5.15 7.72 10.3 12.9 15.4 20.6
Z 16 1.10 2.20 2.75 3.30 4.39 5.49 8.24 11.0 13.7 16.5 22.0
O 17 117 2.33 2.92 3.50 4.68 5.83 8.75 11.7 14.6 17.5 23.3
— 18 1.24 2.47 3.09 3.71 4.94 6.18 9.27 12.4 15.4 18.5 24.7
IE 19 1.30 2.61 3.26 3.91 5.22 6.52 9.78 13.0 16.3 19.6 26.1
E 20 1.37 2.75 3.43 412 5.49 6.86 10.3 13.7 17.2 21.6 275
25 1.72 3.43 4.29 5.15 6.86 8.58 12.9 17.2 21.5 25.8 34.3
m 30 2.06 412 5.15 6.18 8.24 10.3 15.4 20.6 25.7 30.9 41.2
O 35 2.40 4.81 6.01 7.21 9.61 12.0 18.0 24.0 30.0 36.0 48.0
m 40 2.75 5.49 6.86 8.24 11.0 13.7 20.6 27.5 34.3 41.2 54.9
Z 45 3.09 6.18 7.72 9.27 12.4 15.4 23.2 31.0 38.6 46.3 61.8
| 50 3.43 6.86 8.58 10.3 13.7 17.2 25.7 34.3 42.9 51.5 68.6
< 55 3.78 7.55 9.44 11.3 15.1 18.9 28.3 37.8 47.2 56.6 75.5
o 60 412 8.24 10.3 12.4 16.5 20.6 30.9 41.2 51.5 61.8 83.4
— 65 4.46 8.92 11.2 13.4 17.8 22.3 33.5 44.6 55.8 66.9 89.2
Z 70 4.81 9.61 12.0 14.4 19.2 24.0 36.0 48.0 60.1 721 96.1
I 75 5.15 10.3 12.9 15.4 20.6 25.7 38.6 51.4 64.3 77.2 103.0
0 80 5.49 11.0 13.7 16.5 22.0 275 41.2 54.9 68.6 824 109.8
I'u 90 6.18 12.4 15.4 18.5 24.7 30.9 46.3 61.8 77.2 92.7 123.6
I_ 100 6.86 13.7 17.2 20.6 27.5 34.4 51.5 68.6 85.8 103.0 137.3

This chart is based on the formula HP = GPM x PSI

1714 x EFFICIENCY
For the purposes of this chart, pump efficiency was assumed to be 85%.

As horsepower varies directly with flow or pressure, multiply proportionately to determine values not shown. For instance, at 4000 PSI multiply 2000
PSI values by 2.
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FLUID POWER FORMULAS

BASIC FORMULAS
FORMULA FOR: WORD FORMULA LETTER FORMULA
FLUID PRESSURE FORCE (pounds) F orpsi=F
PRE RE = P = -
In Pounds/Square Inch ssu UNIT AREA (Square Inches) A A
FLUID FLOW RATE VOLUME (Gallons) \
. FLOW RATE = _———— = -
In Gallons/Minute o UNIT TIME (Minutes) Q T
FLUID POWER HORSEPOWER _ PRESSURE (PSI) X FLOW (GPM) HP _ PQ
In Horsepower 1714 1714
FLUID FORMULAS
VELOCITY THROUGH PIPING VELOCITY B .3208 x FLOW RATE THROUGH I.D. (GPM) v B .3208Q
In Feet/Second Velocity B INTERNAL AREA (Square Inches) - A
COMPRESSIBILITY OF OIL ADDITIONAL PRESSURE (PSI) x VOLUME OF OIL UNDER PRESSURE | VA PV * * Approdimately
In Additional Required Oil To Reach Pressure | VOLUME - 250,000 (Approx.) - 250,000 /2% per1000psi
COMPRESSIBILITY OF A FLUID COMPRESSIBILITY = ! c® .
- BULK MODULUS OF THE FLUID B BM
WEIGHT OF ONE CUBIC FOOT OF FLUID w
PECIFI RAVITY OF A FLUID PECIFI RAVITY = =
SPECIFIC G ° v SPECIFIC G WEIGHT OF ONE CUBIC FOOT OF WATER SG 62.4283
B FLOW RATE (GPM) x\/SPECIFIC GRAVITY B Q
VALVE (CV) FLOW FACTOR VALVE FACTOR (CV) = PRESSURE DROP (PS)) cvV = —AVP@
For Viscosities of 32 to 100 Saybolt Universal Seconds: _I
194.4
VISCOSITY IN CENTISTOKES 194.4 cs = 2253 SUS - 12 m
CENTISTOKES = 2253xSUS- —— us
Sus O
For Viscosities of 100 to 240 Saybolt Universal Seconds: I
VISCOSITY IN CENTISTOKES 134.6 cs _ 2193 SUS — 134.6 z
CENTISTOKES = 2193x8US- o Sus —
For Viscosities Greater Than 240 Saybolt Universal Seconds: sus >
U
VISCOSITY IN CENTISTOKES CS = —
CENTISTOKES - SUS 4.635 r
4.635 —
NOTE: Saybolt Universal Seconds is often abbreviated SSU. Z
PUMP FORMULAS (@)
PUMP OUTLET FLOW FLOW _ RPM X PUMP DISPLACEMENT (Cu. In./Rev.) Q _ nd m
In Gallons/Minute - 231 - 231 g
PUMP INPUT POWER ~ FLOW RATE OUTPUT (GPM) X PRESSURE (psi) __apP GPM X psi >
In Horsepower Required | HORSEPOWERINPUT - = 1714 X EFFICIENCY (Overall) HPIN = T794ER © 1714 Eff |
—
OUTPUT HORSEPOWER Ef- HP, (@)
PUMP EFFICIENCY OVERALL EFFICIENCY = INPUT HORSEPOWER X 100 oy - —OJJIHPIN X 100
Overall in Percent z
Ef-
OVERALL EFFICIENCY = VOLUMETRIC Eff. X MECHANICAL Eff. fov = EffyoL. X EffymecH.
PUMP EFFICIENCY ACTUAL FLOW RATE OUTPUT (GPM) Ef- o)
- VOLUMETRIC EFFICIENCY = X 1 = <ACT X 1
Overall in Percent THEORETICAL FLOW RATE OUTPUT (GPM) 00 fvoL OTHEO 00
PUMP EFFICIENCY |\ cLANICAL EFFICIENCY = THEORETICAL TORQUE TO DRIVE X 100 Eff- _ TIHEO. x 100
Mechanical in Percent ACTUAL TORQUE TO DRIVE MEC TaCT.
3
PUMP LIFE B1o HOURS OF BEARING RATED SPEED (RPM) ('RATED PRESSURE (PSI) — RATED HRS. X BPMs x(PR)
B4 BEARING LIFE LIFE RATED LIFE HOURS X"c\\ speen RPM) X\ NEW PRESSURE (PSI) Bio = "7 RPMy PN
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FLUID POWER FORMULAS

ACTUATOR FORMULAS

FORMULA FOR: WORD FORMULA LETTER FORMULA
CYLINDER AREA AREA 7 X RADIUS? (Inches) A = 2
In Square Inches
2 2
n X DIAMETER<“ (Inches) A _ D orA = 785D2
4 4
CYLINDER FORCE . .
In Pounds, Push or Pull FORCE PRESSURE (psi) X NET AREA (Square Inches) F = psi XA or F = PA
CYLINDER VELOCITY or SPEED 231 X FLOW RATE (GPM) 231Q .3208Q
VELOCITY F = = V= =—=——
In Feet/Second 12 X 60 X NET AREA (Square Inches) 720A A
CYLINDER VOLUME CAPACITY 1 X_RADIUS? (Inches) X_STROKE (Inches) 2|
In Gallons of Fluid VELOCITY v = T3
231 231
NET AREA (Square Inches) X STROKE (Inches) v _ Al | = Length of
231 B 231 Stroke
CYLINDER FLOW RATE 12 X 60 X VELOCITY (Feet/Sec.) X NET AREA (Sq. Inches) 720VA _
In Gallons Per Minute FLOW RATE 231 Q 231 orQs= 3.117vA
FLUID MOTOR TORQUE PRESSURE (psi) X F.M. DISPLACEMENT (Cu. In./Rev.) sid Pd
In Inch Pounds TORQUE T = BS o7- IS
2n 2n 2n
HORSEPOWER X 63025 63025 HP
T = -
RPM n
FLOW RATE (GPM) X PRESSURE (psi) X 36.77 36.77QP 36.77Qpsi
T orT =
RPM n n
FLUID MOTOR TORQUE/100 psi ) F.M. DISPLACEMENT (Cu. Inches/Revolution) T100p- _ d
In Inch Pounds TORQUE/100 psi 0628 G = Toe2s
FLUID MOTOR SPEED SPEED 231 X FLOW RATE (GPM) n _ 231Q
In Revolutions/Minute F.M. DISPLACEMENT (Cu. Inches/Revolution) B d
FLUID MOTOR POWER TORQUE OUTPUT (Inch Pounds) X RPM Tn
In Horsepower Output HORSEPOWER 63025 HP - 63025
A
THERMAL FORMULAS
RESERVOIR LING CAPACITY 2 X TEMPERATURE DIFFERENCE BETWEEN RESERVOIR WALLS|
SERVOIR COOLING CAPAC HEAT (BTUHR) = BTUHR = 20X TXA A
Based on Adequate Air Circulation AND AIR (°F) X AREA OF RESERVOIR (Sq. Ft.)
HEAT IN HYDRAULIC OIL (@pprox) |\ - B1(/1R) FLOW RATE (GPM) X 210 X TEMPERATURE DIFFERENCE (°F) | BTUHR = QX210Xx T A
Due to System Inefficiency (SG=.89-.92)
HEAT IN FRESH WATER (approx.) | HEAT (BTU/HR) FLOW RATE (GPM) X 500 X TEMPERATURE DIFFERENCE (°F) | BTU/HR = QX500X T

NOTE: One British Thermal Unit (BTU) is the amount of heat required to raise the temperature of one pound of water one degree. One Horsepower = 2545 BTU/HR.

VOLUME & CAPACITY EQUIVALENTS

Water at Max. Density
39.2°F 4°C

Cubic Cubic Cubic u.s. Imperial Pounds of Kilograms

Inches Feet Yards Liters Gallons Gallons Water of Water
Cu Inches 1 .0005787 .00002143 .016384 .004329 .0036065 .0361275 .0163872
Cu Feet 1728 1 .037037 28.317 7.48052 6.23210 62.4283 28.3170
Cu Yards 46,656 27 1 764.56 201.974 168.266 1685.56 764.559
Liters 61.0234 .0353145 .001308 1 .264170 .220083 2.20462 1
U.S. Gallons 231 .133681 .004951 3.78543 1 .833111 8.34545 3.78543
Imp. Gallons 277.274 .160459 .0059429 4.54374 1.20032 1 10.0172 4.54373
Lbs Water 27.6798 .0160184 .0005929 453592 119825 .0998281 1 453593
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TECH TIP - SURFACE FINISH

The surface finish has a critical influence on excellent seal-
ing performance, low friction and long seal life. A finish that is
either too rough or very smooth will cause a negative result.
The surface microstructures allow pockets of fluid in very small
volumes to pass under the seal with each cycle. This lubricat-
ing fluid lowers friction and extends seal life. Seal interface
lubrication is reduced with a very fine surface finish and the
seal will suffer increased friction and wear. In the case of rod
sealing, a rougher finish may result in leakage if the fluid pass-
es under the seal, is removed from the rod and not returned
back into the cylinder. The wear rate is a major factor in the life
of a dynamic application, and depends on the quality of the rod
and the cylinder bore surface finish.

DEFINITIONS

The most frequently specified parameters in the fluid power
industry are Ra, Ry, Rt, Rz, Rq, and Rsk which are defined in
ISO 4287 and 1SO 4288.

Ra is defined as the arithmetical mean deviation of the
assessed profile. The inch equivalent parameter is CLA (centre
line average). A surface finish of 0.4 um Ra is equivalent to 16
pin CLA. The “checkmark” symbol used on drawings to specify
a surface texture control requirement is an Ra specification.

Al [ITS,_] =

RECOMMENDATIONS

A single parameter rating is not sufficient in assessing the sur-
face irregularities. Several parameters should be specified to
accurately evaluate the surface depth, shape and orientation
and their affect on sealing performance, friction and wear.

Reciprocating Cylinder Rod
Hydraulic and Low Pressure Pneumatic

Ra =41to 12 pin [0.1 to 0.3 um]
Rz 50 pin [1.3 um]
Rsk =-1.0 to -4.0

Reciprocating Cylinder Bore and Slow Rotary Rod
Hydraulic and Low Pressure Pneumatic

Ra =4 to 20 pin [0.1 to 0.5 um]
Rz 80 pin [2.0 um]
Rsk =-1.0 to -4.0

SURFACE FINISHING

The surface roughness is dependent on the machining pro-
cess employed. Scores, scratches, voids, concentric or linear
machining marks are not permitted. Common production meth-
ods result in a metal surface finish of between 1 pin to 140
pin [0.02 pm to 3.5 um] Ra roughness as shown in the table
below.

PROCESS ROUGHNESS Ra (uin [um])

Turning 40 -140[1.0 - 3.5]
Boring 24 -950.6 -24)
Broaching 16 - 63 (0.4 - 1.6)

Precision Rolling

8-48(0.2-1.2)

Ry (also Rmax) is the maximum roughness height in one cutoff
length (L) of the profile.

Rt is the maximum roughness height in five cutoff lengths of
the roughness profile.

Rz is the average of the five greatest peak-to-valley separa-
tions crossing the mean line in a single cutoff length.

Rq is the root mean square deviation of the assessed pro-file.
The equivalent term in inches is RMS (Root Mean Square).
The Rq (RMS) of a surface is approximately 10% greater than
the Ra (CLA) value.

Rsk is the assessed profile skewness or the measure of sym-
metry about the mean. A negative Rsk indicates greater valleys
than peaks and imparts a better seal

mating surface.

Grinding 8-40(0.2-1.0)
Smooth 3-12(0.08 - 0.3)
Super Fine 0.5-3(0.012-0.08)
Polished 0.5-3(0.012-0.08)
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FRONT MOUNT DUMP BODY

Stroke & Lifting Calculations Mounting

NOTE: This guide is for use to determine approximate stroke and lifting requirements for a front
mount dump body. Final dimensions should be determined by an engineering drawing.

Formula for Calculating Initial Required
Cylinder Force to Lift a Load

Load (lbs) X "A" Initial required —L
"g" = gylinder farce A = Length in Inches
y LCemer of load to body hinge pin Il‘ A —
Example =
50,000# X 85" _ 25,603# of force
166" ~ 1o start the lift

Note: For a good design, initial pressure
should not exceed BOO psi at start of lift

Center
of Load

Telescopic Lifting Capabilites )
Stage 0.D. System operating pressure == __—
ininches 800 psi 1000 psi 1500 psi 2000 psi
275 a7s2 5340 2909 11879
375" 3336 | 11045 | 16567 22089 B = Length in Inches
475" 141786 17721 26581 35441 i I i
i Al ‘ el s el Cylinder base pin to body hinge pin
675 | 28628 | 35785 | 53677 71570 i
| 790 39213 | 49017 | 73825 ’ 98034 o B >
237 | 55165 | esose  [1oza3s | ta7em ) I

Formula for Calculating the Required
Cylinder Stroke for a Dump Angle

"B"X"D" = Approximate Stroke
ExamEie
166" (B) X .845 (D) = 140" Stroke
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f Dump Angle Multipliers
| "D" = Dump Angle
| 715 42 deg
733 43 dag
750 44 deg
785 45 dag
780 46 deg
797 47 deg
a13 48 deg
830 49 deg
.45 50 deg
861 51 deg
| 877 52 deg D
| 892 53 deg DUMP ANGLE
903 54 deg
923 55 deg
939 56 deg @
954 57 deg
Normal minimum dump angle is 45 degrees
Normal maximum dump angle is 57 degrees _\

r

l@-—-

~ B=Length in Inches
Cylinder base pin to body hinge pin
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